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Aims

Allerton Research & Educational Trust

A To combinegoroductive farming with wildlife
conservation

A Toresearchthe interaction between
farming, wildlife conservation, resource
management & the environment

A Todisseminatethe results for the benefit off 9"!{"’
farmers, policy makers & others :

A C.150 published research papers
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Why Is regenerative agriculture so important

For soil health For climate change mitigation
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Soll biodiversity, a teaspoon of soll contains:

- . More than a billion bacteria
a million other single

celled microbes

hundreds of meso
and macrefauna. A million fungi
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Biodivers Ity More than half of Earth’s species live in

_ . the soil, study finds
A 'simplified’ soil network (Creamer et al, 2022)

Soil estimated to be home to 90% of world’s fungi, 85% of plants
and more than 50% of bacteria, making it the world’s most species-
rich habitat
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Creamer et al, 2022, The life of soils: Integrating the who and
how of multifunctionality,Soil Biology and Biochemistry.
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Soll organic matter / solil carbon

Organic matter is the dead and decaying fraction of the soill.

58% carbon, so important in carbon sequestration.

LiQ&a | &2 dzNDS ¢eydled ydricidBiabofgarismg. = b It
Improves soil physical properties including water and nutrient holding capacity.
Builds aggregates

Supports soll life
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For climate change mitig

A Agricultural soils count for 14 % of
global green house gas emissions

A Approximately 3% of the
anthropogenic CQOemissions

A68% of anthropogenic JO
emissions

APressure on farmers and other
Industries to become carbon neutral.
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soll carbon sequestrationlimitations for climate change

mitigation

1. There is a finite quantity

2. Itis quickly reversable

3. Unintended consequences

Carbon comes in many forms

t26fa2ys
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It depends on soil type and land use. It will not increase
indefinitely. It is slow to change and difficult to measure
accurately

It can take years to build, but be removed in minutes. .
LG A& O0KS a2Aaft OdzZNNByoOeée I yR
crops.

Even if SOC is increased, there may be changes in other GF
fluxes, such asJ® and methane.

It needs to be an increase in C from atmosphere, not a
redistribution.

Removing land from arable cropping may increase SOC, bult
converting other land elsewhere to arable may be the
consequence.

2 KAOGY2NBZ ! ®td® | yR D2dzf RAY3IIZI Y®P2 DI pammatch |

ALLERTON to identify the true and the falsdzuropean journal of soil scien€2(1), pp.4255.



1. There Is a finite quantity

Changes in soil organic carbon* t ha' (0-23cm) on

a0 Rothamsted Highfield and Fosters Ley Arable
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2. It is quickly reversable
couar 4

Saturation . .
level Non- Actively cycling carbon
protected

Protection

level

Slow cycling carbon

Biochemically

protected hard to break down due to initial Soil
quality, or condensation / disturbance
complexation during breakdown. (cultivation)

Protective
capacity
Microaggregate

protected
Physically protected from
microorganisms and enzymes
Silt + clay
protected
Carbon

input

.8
ALLERTON @ Sixetal 2002, stabilization mechanisms of soil organic matter: implications
—r r o e c 11— | for Gsaturation of soils.



Tradeoffs of regenerative agrici

. Weeds

. Weather (and operation wmdows
. Greenhouse gas emissions

. Disease pressure

. Profitability



Syngenta Conservation agriculture project

Develop sustainable farming solutions by creating agronomic
advice to support high, profitable food production whilst improvin

soll health carbon captureand the widemiodiversity
through the optimisation of inputs to create a Regenerative

agricultural system.

syngenta
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Project layout

Lenham

Andy Barr
Farmer, Kent

Lighter land

Loddington
Joe Stanley

Head of Training
& Partnerships
The Allerton
Project




Bird Soil GHG Soil Earthworm Carbon Crop Yield Fueluse Work rate
sightings  emissions Cover numbers VESS  footprint/t  Establishment t/ha I/ha ha/hr
Lenham -
Light land
site
247% 1157% 112% 10% 0%
Loddington
— Heavy land
site
2800% 13%

syng'enta
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ROTHAMSTED
RESEARCH

1. weeds
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2. Weather

60 Babet

50

40

Henk

30

20 Ciaran

Gerrit
10

0 II || I._.||I.|I| ‘I |...|_..I‘_. u il ML “ ‘I ... | ” | ||| h..u |||‘| ‘ a1

AﬁERTON October 2023 November 202®ecember 2023 January 2024 February 2024

—P R O] ECT—







0.6

=]

0.03

0.025

0.02

0.015

CO,e g m?ht

e
o
'_I

0.005

Carbon dioxide

M Lenham
I ® Loddington

Conv s1 52

Nitrous oxide

B Lenham
I B Loddington

Conv S1 52




LIGHT & HEAVY SOILS
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Trade offs of
Regenerative
Agriculture

A Different soil types need different
management; context is key for
regenerative agriculture to work.

A Regenerative agriculture can build
more resilient soils, but extreme
weather can still disrupt it.

A Farming needs flexibility



